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Recently people come to be more sensitive to the climate variation in the earth because
 
meteorological accidents continued to happen to show the sign of extraordinary weather.For
 
example,in Japan,it was cold in summer in 2003,extraordinary large number of typhoons,ten
 
typhoons were landed in 2004,the rivers flooded by heavy rain in Nigata prefecture in 2004 and
 
so on.
Various approaches are tried to grasp the global change in environment.Among these
 
researches,stable isotope research is expected to get unique information on the global material
 
cycle such as carbon cycle,nitrogen cycle and sulfur cycle in the earth.
Concerning to water cycle,precipitation is one of the important element of the cycle and
 
the hydrogen stable isotope ratio(δD)and oxygen stable isotope ratio(δ18O)in the precipita-
tion are known to contain information on the evaporation temperature to make water vapor
 
from the sea and the condensation temperature from the vapor to cloud.The stable isotope
 
in precipitation seems to play an important role as an environmental indicator because the
 
value ofδD andδ18O wil vary by the global or regional warming.
Therefore the variations of the stable isotope in precipitation are investigated here and
 
there even in Japan and several isotope fractionation effects such as temperature effect,
latitude effect,inner land effect,altitude effect and precipitation effect are known.
Although many observations on the stable isotope ratios in the precipitation are reported,
the sampling site concentrates to central Japan.No observation has ever been done in Pacific
 
Ocean side of northeast Japan.And the sampling interval are monthly or weekly in most cases
 
and it is rare that the sampling interval is daily.
ThusδD in precipitation have been observed at Hachinohe in the blank zone sampling once
 
a day after precipitation for five years from January 2000 to December 2004 to clarify the
 
seasonal and annual variation ofδD in precipitation in the area.δ18O in precipitation is also
 
observed in 2003 and seasonal variation of the d value defined byδD-8・δ18O is analyzed.
The chapter 1 is the introduction of this study.The background of this study and the
 
purpose of this research are described.The chapter 2 is concerned with the origin of the
 
variation of hydrogen isotope ratio and oxygen isotope ratio in water cycle.The session 2.1
 
is on the stable isotope composition of hydrogen and oxygen in water.The session 2.2 is on
 
the definition of stable isotope ratio.In session 2.3 standard sample for the measurement of
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stable isotope ratio is introduced.Isotope fractionation effect in equilibrium system and
 
dynamic isotope effect are described in session 2.4 Isotope fractionation effects in precipitation
 
known until now are explained in session 2.5.The relation betweenδD andδ18O in precipita-
tion is described in session 2.6 The session 2.7 is a summary in chapter 2.Chapter 3 is an
 
experimental.Sampling is described in session 3.1.Pretreatment method to measureδD and
 
pretreatment method to measureδ18O are indicated in session 3.2 and session 3.3 respectively.
In session 3.4 described the principle of stable isotope ratio mass spectrometer.The method
 
to correct instrumental drift ofδD data is showed in session 3.5 together with the regression
 
line to getδ18O value.The session 3.6 is the summary in chapter 3.
Seasonal variation ofδD in precipitation is treated in chapter 4 as the results and
 
discussion.Seasonal variation of stable isotope in precipitation reported in other area is
 
summarized in session 4.1.δD data in precipitation colected at Hachinohe from 2000 to 2004
 
are discussed in session 4.2.The precipitation havingδD value more than－10‰is noticed in
 
session 4.3 and it was clarified that such a high-δD precipitation primarily occurred from April
 
to May(spring),and from October to November(autumn).In session 4.4 high-δD precipita-
tion observed in Hachinohe area is interpreted by the multi-step fractionation model.δD and
δ18O variation in precipitation from January to March are discussed in session 4.5.It was
 
clarified from the above mentioned d value that the precipitation in the season can be classified
 
into two groups.One comes across the Sea of Japan and the other comes from the Pacific
 
Ocean side.
The seasonal variation ofδ18O and the correlation betweenδD value andδ18O value in
 
precipitation in 2003 are discussed in session 4.6 and in session 4.7 respectively.The variation
 
ofδD in precipitation by typhoon is described in session 4.8.δD value in the precipitation by
 
typhoon has resemble value ofδD with that of the environmental water when the typhoon has
 
strong power.But the value ofδD becomes lower after the power of the typhoon decreased.
Such a character was clarified concerning toδD value in precipitation by typhoon.Section 4.9
 
is summary in chapter 4.
Annual variation ofδD in precipitation is treated in chapter 5 as the results and discussion.
The meteorological situation from 2000 to 2004 is summarized in every one year in session 5.1.
Annual variation ofδD in precipitation for these five year is described as monthly variations
 
in session 5.2.In session 5.3 it was clarified that averagedδD value in April and May,and the
 
averaged temperature in August and September show strong correlation with one exceptional
 
year.This conclusion indicates the possibility to predict the tendency of the temperature in
 
August and September fromδD in precipitation in April and May in the year.Section 5.4 is
 
the summary in this chapter.
The chapter 6 is the conclusion of this study.The main conclusions of this study are as
 
folows.(1)seasonal variations ofδD in precipitation at Hachinohe area are clarified.That
 
is,δD values in precipitation are scattered from January to march,become higher in April and
 
May,lower in June and July,higher again in August and September and shift to be lower from
 
October to December.(2)Precipitation from January to March in winter was classified in to
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two groups.One comes across the sea of Japan and the other comes from the Pacific Ocean
 
side.(3)High-δD precipitation primarily occurred from April and May in spring,and
 
October and November in autumn.(4)High-δD precipitation observed in Hachinohe area is
 
interpreted by the multi-step fractionation model.The High-δD precipitation is caused by the
 
initial part of the precipitation in the vapor evaporated near seashore.(5)δD value in the
 
precipitation by typhoon is resemble with that of the environmental water when it has plenty
 
of power.But the value ofδD becomes lower after the power decreased.(6)This study
 
indicates the possibility to predict the tendency of the averaged temperature in summer from
δD in precipitation in spring of the year.
Professor(Chairperson) Takeshi MURANAKA
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